INTRODUCTION
Controlling the parasitic mite, Varroa jacobsoni Oudemans (Mesostigmata: Varroidae), became easier during the late 1980s with the increased availability of acaricide products that were very effective, tolerated by the honey bee (Apis mellifera L.) and easy to use [8] . Acaracides seemed to offer a solution to the problem caused by the mite. Although researchers and beekeepers were aware of the limits of this approach -the build-up of residues and the selection of resistant V. jacobsoni strains -an appreciation of the limits only became evident in recent years. In particular, the onset of resistance to acaricides has caused serious concern because only a small number of com- pounds are suitable for mite control, and thus the problem is not easily overcome by changing the active ingredient used.
INCREASED TOLERANCE TO DIFFERENT ACARICIDES
The existence of populations of V. jacobsoni showing an increased tolerance to the active ingredients used for the control of this mite has been reported for several widely used acaricides.
Amitraz
Inefficacy of amitraz in Vojvodina, a region of the former Yugoslavia, after 4 years of successful use, was reported [4] ; the most likely explanation was the presence of resistant mites. Little attention was paid to this problem since amitraz was substituted with fluvalinate.
Bromopropylate
Ritter and Roth [23] described a gradual increase in the LD 50 for mites taken from small colonies (nuclei) repeatedly treated with low doses of this active ingredient.
Chlordimeform
An increase in the LD 50 under similar conditions as bromopropylate was also reported [23] .
Coumaphos
Since the spread of V. jacobsoni mites resistant to fluvalinate, the organophosphorous acaricide, coumaphos, has been widely used for the control of V. jacobsoni in Italy and in nearby countries. In 1995, field trials carried out in an area in northern Italy showed that the efficacy of the commercial formulation Perizin, containing coumaphos as the active ingredient, had decreased to 36-80 % in several apiaries [12] ; this raised much concern about the possible onset of resistance. In 1996, laboratory assays [9, 18] showed a slight (2) (3) [22] . These losses were usually unexpected since no abnormal increase in V. jacobsoni infestation or unsatisfactory efficacy of treatments had been observed during the previous years. The presence of extremely high infestation levels clearly indicated the cause of the problem, but this was not readily recognized [26] . The resistant V. jacobsoni mites spread to all regions of Italy very quickly owing to the high selection pressure (nearly all the colonies, except feral swarms, over all the country were treated with fluvalinate). Later the fluvalinate-resistant strain crossed the Alps -both a geographical and political barrier -and was detected in nearby countries [25] . The distribution of the resistant mites was initially rather patchy; higher proportions of resistant mites were usually recorded in areas where migratory beekeeping was more active [17] indicating its primary role in the spread of the resistant strain.
A laboratory assay [15, 16] [25] , and was used routinely to monitor the spread of resistant populations in Italy and Europe [25] . Other laboratory and field assays were developed later [3, 6, 21] . Early detection of the presence of resistant mites was crucial in reducing the economic damage [17] .
The biochemical mechanism of the resistance is only partly understood; although other factors could play a role and the resistance could be a polygenic character, it has been shown that the monooxygenases of the P450 system -the detoxicating enzymes that make fluvalinate almost harmless to the bee -are involved [11] . The use of inhibitors of monooxygenases, such as the piperonyl butoxyde, as synergics would make fluvalinate toxic to the bee.
Resistance in insects or mites is often associated with lower fitness [10] (1992) (1993) [13] , puis dans d'autres pays européens [25] et récemment aux États-Unis [1, 5] [25] . Le mécanisme biochimique de la résistance au fluvalinate n'est que partiellement compris ; on a montré que les monooxygénases du système P450 étaient impliquées [11] 
